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Proto.o,", 1. D. Wood£
lIoad Sohool l'rocudl.nge., tbo l'iIW Jll.nIeto1'7 or ln41a.oa Sl.:1ta, COOllty and
City 01t1d.ti£ Re.ponaibJB t~r Sw-."t arA ll1~s, and s ..,.,thl,y .......aU..r
....... jtUblUllod to' tbo ProJ<le1:..
1hN.. "." ..mbors ""no .,po1nt.ed \.0 Ul" Add.,..,. iloo.N 4I.u'inS 'I:ln
1""'" ~. 1. 1.. .l:ohblluehsr tr<>!o tbo Ilt~ Dop&l:"wnt. an1- !'rotlls.ora
10. It. Go:e1.e on4 J. Y. HelAuat>1.b. tr"", f'1:1<!".. lIniverdt7. .i:noh ot I.lloItC
sl'l"'1l'rt<oo"b ..... _ 1.0 fill an sxUlUn.s YaCOJ:l'" "'" tbs iblrd ~1eh had
oce~ bile.".., or nltl"""",,ts and s ...s:l.pt1.orl. Boa1"4 Hi>~~,.. lUll.,
Voe-1paaJIS ",,4 \.~. seer<l\.l...'7 :l:1ehu.l o.t.""r,_ all or Uoll "igllt ..,.,tings
or tllo 1Joard. Onl;r ten CW) 1Ul.......:>'. at Bo<.rd ....tin£" !k"O:C • po"rlbltt
l'IinItty-s1:I< (96) _r<> ......."""d dlrlnS tm )/$"'"
CO> J""" 30, 1960, tho statt of the ?roJeet eond....d ot 1.".1,..
(12) "'''''1I'eh .r.g1:\MrII1th"". (,l ",uar-ch a*ooolotea, eJ.x (6) r<'narcllutli:lt.a.rrt.,_fifte." (15 gl'id""toIl suiatant., 1."", (2) ..rv.I. ... p.",otll'~,
and. t.l>1"'ss u) c.lorloaJ. para<::=l - a t.ot.a.\ <>t to.~ (U). 'l'Nalvs (12)
.tatt ...mbo"", re.1~ durin; th" 1"''''' and t~...lw (12) ..." "":±on,,,...
~d. 1'ho t:U"ee ...._ ... ot tbo olatr >dtn tbo lenzo_·· wrm•. '£
- ""rvt... witb tbo Projset " .. J>r.:dGa""",'~. H. Oos(a, cplOl..d ~ ).3, 1938J
Itt'. 5Nna<:n Luttrell. "'plo1"dA~ 6, 1~8; and. PNtos:>Or I. 8. 11_.
,,~d l'll1>n\&r/ 1., 1939.
KPjor itatllll or 'q'J.11m=.:,t p'.I1'ot....,." dlu'1..;g tho :f'tS: ino1'Ad an
ac,,,1roIDlnt4l =, .. lo.t0r6te>ry .0:>30., .. ~:!.on bo.lIl.:l"". an Edklll> '0'<;1\.",,-
wrl.tor, a lIt?1atuN fIXUliaU<>n P"'88U~" apaoiolo"...varal cono....t4 ltDlda,
an .......tron ftJle~ _tor, Sl>4 tbo """",,·1.1'ucUo:> <or a OlI>l."t ..-.
tIIo l'ro~ot e...,=b,-'G>'L"'~ 'ill'ir-& tl;. l"':.r totaloJ lU£4,)~e.17 tOt
wld<:h ;l2~~~.1,4 ,"'" an""",,",re<l on cocP::"'~"'" (lli'O) p..-~jcot.. n. Pt'oj.ct
......1""d jI.I.}IJ,OOO.OO tr"", tho Stat.<> 1liPfV' Dopoarl.o»nt or x,,41a.'\C. tor
p,'ojsct ' .... and """ paid Ps,ll2.67 <l4rtz"g tlla 1"''''' r .., ~dl.t""' .....d.
o;n t.m llPS p.."Ojscts in thi" IlIl<1 at tha ""d or tho pre"ding ....... A total
ot $:1.,791.00 ...... 040 1'0..1-..4 !roIII tb ""..a or dl'al.n!tp ""P" 4w.1.lI,1: 1.."0
~~.
llot,l>::ra of 1:Jlo "tatt part.1ci.,.tci 1<\ ""U'llOt1.<JnU aa! intc ....
...UOII&l .oUng. dul'i!l$ t.l>l J13ar. I'~ps .......... p""".,,,tad at _ro' ot
thUD, inelu:li~ MUonal ..o~ of tho "".odo.U"" or A~t tavir4
'Il>eltnologiat_, InsUt;:to <or 'l'r&tfic Entin""..., IImno"" Conc... to
Institt:tc. """:1""" Soci"t)' or &l:#'.... ri"i u."""U"".~ Ilollt....rt
_, ..... rican S:><:ioty or f~.Ung Hater1als, and ....... :1.DaIl Sociot)' or
Civill!nl>inee""', MLv "","biro or t.!>o otatt .......,d on oo;mttcD. or
...vai'Bl ot tho... <>rPniUUOWl. 0nI 41.v1.0i0n on4 tIl.- e-itW.. tit tha
~ R.....rab. iloa:'d .... cbaired to' _ ... or the i't'o,jact "taft If!I1.la'
ODO -.l><tn ""t"W<>" 0" th.. B:acu'".i... CcorIt:I.tta<> or t.bo.t &t'<'U9• ..-... or
tho "taU oJ.... as...... as ....... or tho. Iloa.."ll or Dirttetoz1t or ASTK and
AAPT at'Jl .. cho.1.t'u:en or Co<=I.tt.o.. or ~S!H and AC1.
~"""",r<l\!O ba:>o.... and roco¢Uon.....1'9 ;:rsnt.sd to .o:orr.bors or Ul•
•tort du.."'ir'i: tho p""t year. Inc1~d aJ:>OIli tile .... ""'.... tho c~d
obt.irmltnahip or tho .v.sltl Road Teat AdviOOl7 ~tta.. 'or Protaosor Wc.:.cs.1
tbl p......nl..1t1m> 01 t..bt Richud L.~ J..."r<! !r<l:II ASDl to f'roofllu<a'
CoIII..,,; t..bt ..,luotion 01 I'rotll.s<>r 'fo:ltr "" a <>:l:t:.tU.tal:!t !;oc w ee-u:d<ln
of r.ceob 01S~ Rbode'l1.&; _ ~.1cn !N:I 4£l1at""t. to J.3ac<l1u.tIII
Proteasor et I'N/aallOr:l 1~!I'Ul1 aad H1c~.&d &n<I. tr<m Ihotruotor to
Al:n..t..a.:,1.. h'<>/c.~ <>t l'rofs""3j.' Yoh; tIz> election or Prot~sa"", Itl.cllLcl
&II Pl'ots1d.nt,..jQo,ct of tho 1Dd1.uI~ Socl.et;;r of f'Nf.aa10n0J.~......... ; ."d
u.. naet10n ct Profenor 1'!«-oIcl aD a t:I>tlbt1'-<&t..-Ja-.... of tI\o D1Y<...a1on or
Iolgl.n"'rln;j; aDd Ind~ ne",.&:t1:i:l. or tl!<I !>atloo-...l R1~...·.:!I. Cou:>"u..
Starl ""~n p...",.nbd Icrt)'--(d,x (IJ,) fo.....1 t.a1l,., 1"....
oenntellll. (17) p1~" <lnd lied tll1rt:v--eight Uil) ;.<;.bli<oe-t..~ dur'~ tbe
par. 1'wo l:f>.j0Z' p.1bl1co.t1cr.& by .u..!t ""~.." "".... t!r.l !.il.iI!:a:'tk&m,,,"&n.
!I!p<%og'{ .;Ilted 'or !'r<:>tu,or 101)0<10 -..l.th c;-nr.>l ""o:t>.n or 1..,'>0 "...U t.."
eo:ol..rUal..""" ..." tho t.M:t !:r1!!.~ of Pm~,r;t !)o1o,n I:(y Proleo:"" rae!.!",
Th:o al..t04.'4d ",po,1; .~t.>.1n:I aMit1cna.l <:at..o.1ll ct tM '.....are·,
aM ol..l'ot.. aot..1v:1.tl >4>1o!l. h",,~ bs/>ll. :;ur::no.r'1r",d t~.... ill of tb:; P''':'«><O
...'14 ..""eeoc -4dob 1 baen PN.r.lZ;>:! be. be... t.ho rcnlt ~ t~ <rJtC:";':;"'r.t
coopo""tJ..", ar>:i .tt"..,-... of. t!lJ l".-oj::l:t _ft, tOo u,>d,,,.. t.o»M.U3 """,;<)rat..Ull.
of _ Purd"" um."'nil..:t ..4:>1n~t,...tic" r.,;c! t~ eft1ciclo of 1..,'>0: ~~te
It;l,gbo~ Dopo,rtaont of 1:><11.0:".&, oo.d 1:l:AI \d.se Co.t1ar.O!I of t.. .. Adv""ory E<>o..."'It.
Ilocpoct!ul.1J" ",,~d.tt,;i,
J/-L/:z~/
l'....~ L. !!1cl'"~1. ua.l..t.Ilhl.. lli1'<let.or











I. W. "= ,. ,. 1o....1.'Ii$ C. x. Vo~""o/l,.
•• CO<t..r •• ". JcIv,e"" J. L.
"'''"',. t!. Dcl..law ~ ,
'''''"'''





,. ..,.. P. T. roh
".
,. (bt..Mllor ,. ~ UUlc •• ,. Ioa:l'
....- UIl.1.....u,
t.1'1IIJ'd.t-. 1M'",
.. ' .. 2.1~
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A1rpt:aI.o 1Dt.rpn1..Uml Jk",",",11 ••••• • •
au_.....rl.&l. _ n.x1t>1. h_ r........,11
C!>om.K.,. of~ a--J> • . • . • • . .
ecoc:m. "'-t.oo~ _ a1&1'l hi ~ -.n!I •
t '0•• _ 11JI_ ..~
Sou.. _ h_t Dol.1$:> 88_ ., •••
~ ..." ...riq ..,., WK,7 r.._~b
_ .., _..u !'I'cjtoc'!.. •
p ... ", ClIOTJIr IlClWU ........'n I'lIOJtCT • • •
Dlf tit"" """iPS IltII.DIG fiSt me. ••••••••••••••
~-.4 ••••...•.
""-'<I or -unp _ !t~
a.......b llt.att •• • • • •• •
o.t.- of~t ot ......'- a.tt
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•
AliNaJ. IIopcztl _ !Il.p."u~l.o, t:.,.r1oIuI1:. St..u"" • • •
AbK"",U ot lIlC1ftMt1lIl st..art I'Ilbll.ut1oll...d TN....
IlUl.oU... •• •• • •
IIoF1ntl ••••• ••tho,.. . .....
ct."'.. ""bUon1orul
JOlllf H1IllIIUf 88V1ieJl 1'IWJKC'1S .elll AIlYISCfI.! IlO.Wl ila'<:MS ••
SUI9lA&f fADlJUfIlll f1I' !l!.!iIWl1:!I I'ltt\IWl3
UftA LUICII. DlPlD!!£3. • • • • • • • • •
PUllLIUfll'llll • • •
AllltIlL iltl'aI1' 0' 'l'lI3 4SS1STAlIT IlDlECTOll
Ju.l.T 1, 1'.l59 1.<> J"". JO, 1960
JlESl:AIICI!IlS 0' ntE JODn' 1I1G1tfA:l RllSINlCII PROJI>CT
n. JoiJlt l~ R " PnI.t-ct 111 tllO SChool ot CJ.1'1l Ift&1Mer1rol:
h orgontMd to do ooopo U r.......'" IIitll t'" State Kl.g!NQ'~t
<d Iod1....... Re ........h 1 Wtbtecl on Juno 1, 1936• ..,d tol'lllo1lJ' _110....
1.11d "' .... ...t et tM IDd1aD1 State 1.II&1e1&t..... ell Y......,b ll, 1937. 0IId
-...&0.,. Iln'eh, 1949. the pI!I'JlO" at tllb orpnlMt1on b to ..... bIll_
ItuollA. at ut.<Ir1.o11 used in~; to tec1lltlte leoncmeal dal1p.
eOllot.....cUon. end. -mtana<>tl <>t e....lll.!.y II'Id It&to !lipa,:rll to 1n t1_
pw tratt1c, oat""r, ."d tM:encaio.1 to J>l'O"f1d. I<!yancld :!II1t;.....~tl 1.Il
tllO fOJ.llCl_tal. at h1clNQ' ~:'1nS 0IId ~l&\fHl ..........h; &Ild to
FOYida prectlcal uperilllOO l.o. conot.....ot1on md I!II1nWIl-. proc:odure.
0IId UII ot Idpq ....tor-Uh. !Ill """3"et 1. guided by III AIfY1...ry
IJo.I.N _onl1.t1ll1 ot ti.,. -.... ot the state Ilirt-¥ Doport.llt _
I1x _n at tho .tatf at tho SChool ot 011'1l EDginllrl.ng It I'w<lIIe
lIIl1Y..rl1l.y.
n ...........11 eonlluctl<l dI1r1rIa: tho ,..... 111 11&ht ....... t~ tho state
II1Ibwo:J Dopon:oont "AI nr1e4 &!14 1Iapc:-tlflt. rhirt,...1&bt (JS) ~..arch
pro.Jll_tl ...... ""thl _ ...... brlI!1J' di..",,-..I in tho followl.ll& poop••
llmlnte :Ja!.mIrtt;;ym ,,("tl
lJINaUpklr. ....~
!bU pro,.. 1<1 a:;> "'~u.e- of~ Il&d.lI _ n.~
_t -....:t.rbUca" to:.. ... or Mrl.&l JiIct.d.r.ailU ~__ ~
..a1aQ of U. _wm. h oliosiF ta; lat, J. rtllllb' 18 -be _ or
IIdJlI _ to clrI'tlGp .. _ctu. £or '"Ute _rial.~ >Ib.l.d1 ""'"
be~ to' u. tIr1q8 .,., no....
lrMo'tJ,pWl" Il. II. JobMo:I
QwJ..itati.. dl.ta on t1n>1 p.l\y i_ in JI1.&IIA,r ~t1= ...""
etta1nl4 bJ' l'bDtocr-tno _$a\lNDOot of Mr1&l ~pbs. J..
~ .... _ -.dI >4~" t1ald ...........m. a4> 'II)' Ute 8UtoJ lHr;bI,;r
..-..-. bwNw. 00DI:Z'et.e ",,_m. ....,.~_" pIoZ'CI ..u
_ pIIWd AM 41""" "P'Hd wlUd.A 20": or &14 ~u._. """'"
,
~Wr' WOrM,....,1I
L:okUH~_~ ~W<l. r..,. u. 9l _U.a loa
"'" lll.&to VIt lnell ......... AU p ......... &Il4~ _ at. ..
-.I.e 01. _ 1DdI~ _ d.l >d~ .. llri.cIt 4...cnpt.1z of tl>•
.......t.7 ' ..., '''61' • ..ua, _ -..... tMttoNa. 1dd1w1-.l
aapo ... &lao ,,·W· a' U.~ or ... 1ft:,II eq.-4 ... .-u. CI<'
.... 1acIt ....,u. _ ...
~, Po~. TlIll
n. obJoIct. ot U1la -.!let. a _ra1oll, J'1rot., to 1tMlri~t.
am ....1<Ip \lie &hpboto patt,n'.. flI ..ua 111 t,t;o ftl1.__111. 1D
1 ...,_, __• to obt&1a .. OOIOp1oIt.IO -e1man..c .-oU. -.p of \lie
.Ute. ~...u. *PI' of iJI<:I:l.~ ooanU.eo Pl""p&N4 at
.. IC&loI of ..... 1.1:1011~ _.u.. Cu, &nil l~ ko _:Iooe~
~ted t.h1. ,...... aIc1QI .. t.c>t&l of JJ. a"81l'1Oarina ...u. .~ ","ll'ble
t .... dial.riblUan., Tbl.Io ~""""..t.1W p:oj.ct 11 .-~ tI7 the lluftIau
of Pu.bUo -.sao, 8uU c......-Uw SeI"'t1cJ (1.el»J Mil \lie State~
~tot~,
Btt.e pm".!tIIl (e-l6-51.J)
x-.AS,ptor, Po T. hlI
DIU 111 • P"OJo'" __ to _ • IIt&too~ Ibp .t.
a ..... of _ 1.-!1~ :-r ala. utlJh' .. 1ati.n-J...ww
~~~......-nooa1.T~~ U ... _ ...
t...- __ \lie .na.tot _ "'"'"
,
e!r.!r(~)!ft""j'"''''''''''''''IL'''<!_'''''''''UI'''''''-'''"''''J''''''''''''''
tno.rtJa-l.<Ir. J • .11. n.m
ftd.. '"'""I;r ,.. doter:dJlld uat ~\e........ .,"U.._ ..~
tho npe&\04 lM.. t ..t vlI1A:.b ~ft ...... • <4 u.. dool_tJ...
~OII of td_....... .,..,.,...u __taao 1l:l..J:toznI. n..
~t.e..... -.~ ld.U;. Ito'_ ..·M'_W-r ..... 14-. U-
...put 1 1_.. \e-' ~_ • --. or clat..-U... -....-n.uca for
• npe&Wd. _tAa& l-.d" ....u. u.~ r .....U-tar t.e~ &1_ •
__ or .trw•• ~o1011~~ It. .. _, 1 1 u.t.
tho N,.w.t.lI or UI100 ~RipUga ..... _ .,11.,,1. t~ .......u.q
b:l.nm_" ............w ..m. Ilb.louN. 1I11J1 NopIct to ....U1nl am
abo¥1JIC bt_ \lot dellS1tJ' daorM<l&d 11> Npptd 1oM1ru
..!.hilI' thaIl in__ .. 00CUI'1l _1' t1'&tf11t.
lnwat.l.p!.or', J. H.~
on.. ....Un& pb.. or UIU "-"'1;1101 ._,,~ o>lIp1.te .m •
Np<>l't; 4 110 P"OPW.... It IIu -... <lIrt<o-...4 IJat tMft s.. • llIw\P
ill~ of. W"''''_'~ btn.4 t:rl 1AIl:r""'Ii \!>at • cl=Ip
1.ll. WG1A _ 4 ....n...- 11> •~ 11> t.nactho AUG, t ...







































































































































































































































































































































































































































































































































_p...... blI"" .... -.urecI. h ~pnUot. or.~ _." ...
"'mlI_.r:r-. u.. dat.o.o 1Iol/l.t1..-ol>lp" blo_ &14 port..........
_ ...-u1a of u... prosar.1Al. _ -.. t...s. ~.__
Inft.ueotor, So PopcoI1...
..... 1mntlpUoa _ to ':''l.er=no _thor ool_ atae.t.e.
10...,.4 b:Y ..,.ct.1nc 10111.- _ coJ.c1.... cll1.cll'1do. "oul.cl ~l ~ PO"'"
of lIhi>J"t p1oo... tllIUI -.Id.ns tb-. ...,..., dIl,.ll~ 1>1 00II..t<t. It ...
touncl tmt t!llo -.tIlo4 nduood IAt....~l"pt1Gll or tM ctoort. wb>n U.
pilllIOtt-u.. or u.. N&CtJ.Tc~ ......abt.ol<l b¥ """t _ Y&<:uI&o
J. , ....... III -..p...u... ~ d. _ u.14JlI; too,"", or ,ota
_o1J:aloI .. tIo1rl.-~~ -... u:. r..... Ul1l
'-'t&U... Lio\l>oclo or:h.t. _ == .w~ ..... ...s ~l\'1lla
4lUUWlt ....,.. dUhnd. air _"t.. J.&.,.-..uu-
T
•111 _1.U.t.y ...... fow>d. rQ<' """ ..... conc:not. :lIiz\.........<1 tor t.<I_ tv
the _ ,.tl!olI. bo'tJl ,,1t.lW> _ bet'_n Jabo....t.orw.. u ... _~d,
tJ>at tile....tll~ prooido " ..tItl procell...... rat' ~riJlg tho 1"el.&U....
cltar<abU1t.)' or d11'torwnt CGl\C2"awa w1ttdA. &i~ lAbo toI7J Ulr.t • _
ftr1,I,t.1on Dr .....ult:> 1n tho m1ct:l1e %\On£II or ""'"'bUtt)' ""..... to bo ..
nora:al ella_mUD or the ..t.l»da; that. tho doW. do "'" I'Irmit
..._:0l1Il& ...... teot ... thod 0''''.. !.be otbn.. tor all pmpoMO; and that
the abilj,t)' or .O>lCI'OIt. to withotand ......."' lbbo....t.c1'J' tW<O~
Ulr.1d.zl/l toot 1, probo.bl.e l.l>:l1Cl1.t.1on or • b1£l1 d.l:l'" or ",...Mll'4.
Invut.18i&\o:r" /I. t. Selmato..
fhit l..wofJt1&ation com1~. or • etI<4T or th. !no._thaw
<h;raldllUu <4 c:lwrt.e a.r.:I .!lat.. In :lrJo1LlIl.'. ge.--.l DllSN"toO. 1I&tIic:
W_Uon "" the.. _teri\.ab loA boins: obtai_ b7 potN~ph1o &D4
otller la.bo....t<ny ..tllooa ODd. a.. &t.tDq:t it bei>l8 ..... to .,.,.....late un..
ba8icl W_Uan llith """ lh or rr..",,-t.lIaw tnto an c""....w _
oonta1n1a.:a; .au porOltnt~. lOr _ ellart. arM!. oIlIJa..
hU..... l'rl/!l!!r!.l.. g! Us!lt.Jell<lbt AMl'JI?t.a Ccncl'!tt (c-36-560)
rr,..utipt.... , .... 110 Grs7
Thb 1f>,'fIlOU&t-Uon .... _mod with ..t~ tbo t.~
~rt.1.. of. l1gtlt_1&ht &uNpte coa t.e. An~....d~ DK"Pt.G
.....lecto4 tor toet. ,..., IIlx <leelolo .-4" _ tat'. "low nrell,jlt.ll"
coner-til _ ... tor .. "h1gll .t.nni\ll" oon<:Nt.<>. C7Undric&l "PO..u...
tN'oO imhel 1n dioDto.. bT 01>< inch.. h1ah ...... _ troll t.M plutu
CO<lI>rete. Manr ...... I.e.ted 1Jl etaUc C""p"Ud.o:rl to uri.... at ....
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lmolrt4tato:r. L Do \.a1IIlo1'
n. p.oJeot ,.....s..s.. t~ aidlIlI: ~n.c:t.l ... _"'''''~.\ .. U.
-n.~ b 1.11"'''-' \0 be> d1re<:UI' _11 '" \0 ....waU.. of u.. "'..
~.. &Ill. __ til> JidS _1lt.101 6aUo u.. J ' _n.ct1Gc.
1hb pro".." __ ~ tUl>~. hzt. I. _ c_..... :S. IIIl.UI
\t. 10' "of. _.,..,.. .....1t.l. ..U tor \1>0 .......~ c!
P" 1:1 .'~~ Q>IlI;.. ,.....Dt:o s...4 Itrei.. _.
__ \0 a tI.n1b1l~ ...,.. IWlId tor t.Il1I~. hrl n,
.... _nlH: w:1tll U. -.-IIt., 1.11 _1 .tllol.l.Il. of \'- _ ill
...uIl~ and u.. Itnocta of • ~t'lI4 qltla "'" u... ,... .
In'o'..u,.tor, L.1. YodIo..
~ 1•• u.o...UolI.1 RulloT IIII1cIh wUJ, .t......." to .n.l..". u.
.nlet. ot ....". lolIdlI, t1ft _..".. __r ftJ1.ablI. en It.t'lI_.
lin:! 0500~ <1L ri&1d ...." tla:11lJ1 ~_".. DiU. '"' _ ..DtJ.T blI1n1;
I Jote<1o
I!eIll!W Jc:"'9 ruu • &" .teRM»' IIIn .. (o-l6-45I)
I.....U.tor. L Ii.: 1 t •
IIoopoaW4~ \oo!Jto; ... t.1ac ..... ..u ~".-. .......
• 'IU11aI ~t.:r 1t.alJ", 'DltwoI:l.o'Mb of 1tN...... t.1Dr& CICII>d~
!'on 1'"' _ volu,o:,o c:I>""geo. .....~. The .o1l~E ..te
.IIlxt.U1"" til oontldn1"ll an -...t. oC 1011 to plo.... t.loIa ..t tho
boroiI.. boot ""..o!n &n1 ,.........01>0:1;1 cat.r1.&J.a. :l'llo purpOM oC tJ>o
atll<\f 11 too oVlilil&t. tho .t~ oC eb .c3t.ri&1e <lI.>rin& reponte<l
load1J>ll t.o_
In...tig..tor, J. II. lltjyma
Toot. .... 1»111& ocmdnct.3<1 to oval\l&te tllo l'hT11caJ. P1""P'nidD at
baae """Ina """""truoUoa _t.r1aJ.8 ,...,d 10. tba .I.ASIf) root JlolId.. v..nOW!
tnle_ oC t._to, 1noluclin& ...puted l ..d teat....... be1q _ to _0
W_ oval....U .....
!'!Irtoctlc SDac4 St"dl'! (e-~1OO)
lnvootigotc.:r: I), r. !'!It"" and Ilsd.1;f "cuq
S1.lIoa 191ol, porioUo .pod atu<lion ~... boeu _"" blI tao Jo1:\t
II:1&JaoI,y 1lo8U'Oll i'r'IlJ-O'\; IIt&Cl " ......raJ. looaU""" til.... ~tta.
Sp.e<Ia ..... talla.. U tbI ..... ata.Uono: _<:b U. oC troe-tlawing t....rt1o
oa tangant ..c:Uoo:la. In tba L1.toot "\Id;J portOl'ftld in !»>'oh 1960...
<10 ..._ in til-. ..........,. .peed. ... noted ter both """..~r """ and t=1lb
on t _ 1<lll1'-1&m b1alno&1a tr- that tOWlll. 1.0 I.II,plIlt 19?1. Tl>a do.......
DOte<! "pPl'O>d.lI&t:.lJ' _ 11110 P01' bour. Tha P'U1K>_ or t.h1a rtud;;r 18
to obtab tba tNll<l1q natun or VtllI1ol. opa. on Ute opo..~.
tJ:wt; !!FIeH!e1sh!i SIr'"" (Co-,6-lDD)
x.u..t1ptozo. ll. F. I'-'t.V
~. 1.llo ""4"'t.. 1.llo cocporotUOll wl.t.b th. "1,e:hllQ' f'ltntI1na .sIlrw7
WI1t. <:4 t.IIf' St.ato Il1gbwt;J ~Ilt or :bl1ant. 'P"'C_ and "'1,ghh of •
~ of trucka ""' obt41ntdo lndL_ 1&~ _ <:4 _tal ,taw.
wl>1dl ClOD1olcU ...".;b Btu¢l.ll. _ .. U:.....t10D0l <Il....cti"" <>f tbt ~u of
Publl.c Iloo.<k. Tho...tudl. ~ to .n.l..te t.Ilo trond. i.z> UuI tpeO<!t
_ ....1&JlW or tilt "...l'1o<I.I c1a or~ If!I1ch WIll tho 1l1pay'. 11>0
.t>Id;r 1.llo InoUtnt 1.lloA~ 19.59 1ndlC<lt.ad tlIot tho .p-..d _ ...lsbt of
ti.n&l.e wo1t tNd<. Il&d. .1l.11lU:1 dt.........4 trooI tllft.t nott4 in 19~. ""
t","t. botb tlllO~ """, ... I.ght or mltl.JOlt.-.l.t tz\lckt ","4 inc....._ .....:o
thtt 11> 19580 the latta.. 111<: pprQ>:l.D.t.<lq two II1lsa PO"~
ao4 ... til........" polID01ao
Inv<ottigat<lr: Co 110 ~"&
h .U,ct, on "P'~ ot roalb:l.... do..w:s-nl> _ at "l"'Mll1.Jo!.t
e1gIa u.....\<l,tid in W. PJ'CI",ot. Rmd.... dt....l.opant ili,t1fiIo;l
.....a:idtnt1&l. ",,_Z'C1t.l or lnoV.tnal an:!. the <ltntit.: or b lop-
...Ilt .... alae nc>tedo ""'J'" utt.,W~ tnt<>rlna • tIlbur~ .
.... wo tubjteted to • 4ota1ltd _MI .tOO<\T w1tl1 .... 5jlIO~ ll.ldt "'a:u.
witll IOpIOed 1.Udt n.,. .Neta4 ... u.. balJ1a at tht SSu. ",...nt1t.l .po.uS
or drl........ &tid, wit.b _~ lWt. .i&DG ....<:tood "" t"" btodt or •~
ptrWnUlt..,...s. 1bo .ttut OIl 1IpHf. or _loi-Dt t_ to bt ftrJ'
ftrlablt bIzt, ... tpt<:1.t1l: ....It..... IIbt.a.l.!ltdo Sp..4 f<NII4 to not _


















































































































































































































































































































































































'" ~. • q ,
, 1'•• 1~ q
.- re1aU.. to \be1t' .flut "" __'" at~'" .. tl>q~
-.<11 _dJopo lllIO O>~ ...... ftlM <I tl"&!t1c ~, _1drII 111_.
Im...U.W. L P. "" 1nItIII" u.. d1:'w:U"" d I. V.~
1bo P"I'P>_ or tI:iI~ h to lIt<iltr u.~ <I _tuo-
.110.,. J... u.... )00 --.n .un~ tbo Stat. or :r...:u..r.. to
~ .t...ut"r.. ..ro1.cdJlc -U _ton..,-",
IlwIcfl, r&1ntI.ll ...... ~t1ul ...." .... bit", ...:u..ete4.
oncI tbo1l' .tIt1.UClll ~ia U ~ ~... !tA .bI'" at t.ho
Itn!r!gllS. pr RiPe nw I!glor Am Bdd." {c-36-62BJ
ImIo.U,ptC!l'" P. J, lliart -..I II. J.~ IlD6II' "'- d1ft.cU.oa of
J• .... Dollnr
~.tt1~ or _t.~ _r ....... 1Ir1••, to pI"O'f1dI •
cr:U..~ tor .....~ t.IIo _r cJ..qo op&II of ....... -..... _
'nilI~ a.u ,cala _11mll't.:l.f'}'U", a coq>lat.. 1llo
lara- ,<&lAo to,U;o£ a 11> pro!""" in. t.l.J.Una n.- fi" tNt "1<10,
64 t~t lml,g, I:01Ut'.~ fUr t.h1' PIU'PO"'"
""I\ll'Rpnt e+ '!rtl'WN !irnd1nh 111 c"ocm\t ""mInt. (0-36-6)(;)
Illvut.1p.f.or, J. Il. <loU WlIIu t.ho <I1...oU.... or O. II. lcoMr:<!8
II It\lor&t.or,r ltolll" ttl _lop th. "''''''1llI7 11>It....~ and _tIIod.l
to pol"llLt tho 1no1t" .I.........M. at ..n.tUl"O 1lN'I1'1It1 in """,,",W
po....""nt .lal>I bJ' oon-dI.trooU....""". !'fwlltwl"""7 It.'-"'J... 1:0....
1.n<l1....W<I tbl.t oudl • d..1"" can 101 lcIpod, _ that t.b& _to proa1.l1n,s

















































































































































































































8 \;ellt ~t.U Advice and a>w,eaJ, Oll t.bo usrtie••t......." AcU...
It.rolt., &IKI portd.ag preblo..... or UIo cit.J".
9 hoIp4f'I-UotJ at .. eCllltlt,y~
cla.u11lcat.i.on lind roM ...-ria,g
""W.
Requollt r.... auut.>""," on usrnc ~t.~ Imeuw
.......ia..ld. h.1at.<lDce atrn..d. 1(0 .~U""
tbll","1l.
U IiIlIIIoI'<lWl Advl.ce and oou.'>a1 on tho iclont.l.fioot.l,on "eU,..
C<>unt.i&1 or tho r",,<Is "iUl.1n t.Il8 -.nt,y. A
wee <>=W>'t ar a<:uv:1t,y bo.a _
~<I. in t.hu .....a in OOllpO ....Um ><It.h
tho lli#M'IY ltl<ta""im and. ile_reb Projooe\.
rar Indl.ana Ceum.i&a
tho p1"OOO<l.aroo ror " ei11' or a<lUl'lt.)' too cI>t.&in t.bo ."...ioo. at
~ Unit. ...... voU aat.abu.b&d. ...,<1. all :Lnqu1r100. rat' .Ir'rice. too <l.O.to
ba,.. !»en quic.1t1¥ lII.1.fU.l"do ~eoept.<lD... at __ at Ulc .....lea. _
bo.n ....,leCl4o<l. in a t»>r calli "".>'1 t.bI ait.,. did nat. mall to ~JK1 t.t.
tw.:;I. N'l'l1nd.
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Jll.ll4r. P. U. <hoe_too Aaa1etent Flob.....Q' 1,
""
_."lIM"'h. Po llraduate .b~ Foobl'l>3Q' 1. 1960
~. 1Itr:l.f ", 1Ie..&l'Cll IlnEir-r I!Jrcb 1, 1946
""tJ'. n. 7. P.......llbAs~ Flobn=7 1, 1'J~
$CIIaIlb. I. Ilo f.._e11 Aoa1atent Julll, 19W (DJ
SChonJ.... w. II. Graduat.A~ ,IQlJ' 20, 1'159
_ater, R. L. IlaM&rM~ Febrw.1'7 1. Uti
5clXl1el"l.. P. Po (ftduato Asaillt.lult JIIIW 1, 196'0
SW,..... v• • ~ Aul.lo\ant 3opWlIbn' 1, 1953
TelT'OJ..R. ~ Oftdwltoe A..18tam "'_1'7 1, 1960t_. Lo Co GradllatoA~ Sop~,... 1, 19~
li&lJ<ar. R. O. R....W'C.~ Aad$_ 3eptmLtor 15, 1953 (II)




~ I. f. Qrad\lato hd.~ So~.. 1.19~
reb, P. 'I. .._- f'ebn&al7 1, 19~3
fodor, II. J. ,,' P.eooa.rdl 8rlt;Imcr 3op""'-" 1, 1949 (.j
(1,l~ !'I'o1'o1t<!l'
(2) As""d..te PMruow
A. Red&;;IJl1ltV':n, 1991 _ ......p»01llwd Septe....... 1, 1957, thUI ....1,gaK
JIW' 14. 1958 &J>:l. ......pcd.nto<l JM\lQ'y 22, 19$9.
a. lleo.1gl-.6. "- JIl. 1956 _ .....ppo1ntod ,.,~ 1, 1958-
C. R..lpdA~ 18, 19U ...." I'Hpp01.ntcd AIl,llIat 1. 1949.
Do Re~.J\ll,)' 31. 1957 and ppotnt-ed Soptoo_r 10 1958.
E. 1!,..ll1J'1ld """" 30. 1955 ard ppo1nt.e4 A"i"ft 1, 1951.
Po Rulr;n.4 ~OI_"n. 19"', an:I ......ppo1loted 3Iopt.e_r 1, 1'149.
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FtlllLlC.tIO/I$
P.pen, BlIl1attna, IlIprinU, &<.d t!>o....
Jla1J' I, 1959 1.0 J\lIlII 30. 19~
Ill.....,,, MtiI1t1__ !I!!ll<:t1......,~l"1n& ~r1IloJnt ShtJ!?!!"
(fNol.J~ 19 1<> <law




, Sopt. 19101 1P - 4~ J.,. 1936 _ J ..... 1941
" "
, Ju1¥ 1':112 461> _ 60P Jul;r 1')41 - """. 1942
" "
, II..... 1943 ~l.D _ '1)P JulJ'l942 - """. 1910)
" "





Ju1:J' 1'144 _ J""" 1945
."
"
, J.,. 1%' 1010P - l24P J\IlJ' 194' ~ J""" 1946
"" "
, Sio;lt. 1947 119P - 1m -ulJ' 1946 - June 1941
un
"
, J.,. 1949 1~1Ii' • 176?' JulJ' 1947 - J_ lYU
llO
"
, Kar. 19?) 1·,11' ~ 2lZi' JulT 1\lltll - J ..... 1949
ll3
"




.... -"" J.,q 1950 - J"". 1951
ll,
"
, Mat I'" 'rl)? _ J07P Ju1¥ 1951 - J_ 1952
"" "
, ID'I'. 195' )OSI' - 3I>Sl' J\IlJ' 1952 - J\llla 195]
W
"
, Ie... 1954 )/,67 • nloP JI>lT 195J - J""" 19~
'" "
• 10... 19" nsP _ IP:>P Jul;y 195/0 - J"". 1'55
'"
.. , Deo. 1956
""" -"'"
Jul;y 19" _ J\IDlI 1956
'"
II , lieD. 1'51 I14,P - 4771" JuJ,;r 1956 - J"". 1951
",
"
, flu. 1959 1r.'7JP - S09P J\ll1' 1951 _ Juna 19~
HI .. , .1117 1960 'I3OP _ ~,V' Jylr 199 - Jl!l'I! 19"
• u ... _ lIP a..u.tin liD. 99 wh1.h Demir.......oJ..ta llat1nl Dt p>bll-
oati..... 1-.1221'. 'rho.. llIlllaUna coot.ain -m. ot t!>o ..u1.........
_ P""'JN\.Io .. wall .. _ Wo.-t1ocI. DII tllIo,f'bl 1••t:Laaa !:IT
tba Aatt. TIla Abat.....ta 1llo1at1n 1.lI1uat.ed in 19 C<I<lt.aW ••hort
at>at....t ot .."h ataft p>Wo.t1nn .,. tl>a1l1••





u , Karel> 1957 ~lP _ 442P JlI.1J' 19~5 - JIIM 1956
'" "
, Ila.....,h 19" 443' - loW ,!1IlT 1956 - hM 1957
'"' "
, J.- 195'l 473' - 509l' J1Il¥ 1957 - JWlIO 1958
W "-
, JIal¥ 1960 .51OP ~ 5)51' JlI.1J' 1958 _ JWlIO 1959
flolll8tlzl.
5)61> ·4u.. of CowItr Drwep 1Yp~. IrI41Ml.t.· tIJ' statf. ~o Lab.
ontol7. Jo1at lii&Nar a...arcll Proj.ct. llIll<ot1a "0, 97, __
llnb....ltr. 19.59.
5)7P ••~ ot Jl1a;bwar tr.....port.ouoo. ia lrlcl1an.o," 'or Tran"""rto.tl""
""..areh st.tf. Joint lI1BilIrar b ..areh Proj.ct, l!Il1l.t1n 110. 98,
Pu.rdIoo Uni....rdtJ-. 1959.
IIow1nt..
5JSP "PoUU1n. C1w'a<:""ri.Uo. ot _.-.1 AW"'..""••" 'or J. II. 5lI:q>o
&ll4 a. II. 1<><Inal>olr,r, Pr:>...4lnS' ot th. l'1...t Ia'tlImat1on0l1 S1d4
,........u"" Cont......... !'P. 509-5)7, AuguR 19.59 {C1't1l !npJI<I• ..v..
II!prtnt 110. 160).
5J9P "Tbo X-t of Sd..,.,. 00. ASm." b7 I. 8. 11_•• Proo.04111&. of
tbto JMr10all~ tor t..t:iJla lIat.r1alll. Vol• .59, p;>. J7..1ol.
19.59 (Cl't1l inPrulor1ll. hprlnt 110. 16).
540P "1'1...,1n& tor CountT ~," 'or Haro14 L. 1I1cl\.>4l1. i'J'o.....una.
of tile 45th Aru:ual JIoa4 Sollool. PIaclIloo lJll1....,..ltT. bt.......1O<l
Sor1". 110. 100, Vol. 410. 110. 2, pp. lJ.l~1S5. "'"I> 1960 (Cl..U
Enp....r1Da:~ 110. 164).
5IolP _ ur.ou of ,,"-:d.q d ~ of ,,"ltr.." COIlo,.."","
lIT P. I. IlIIwh _ K. J. Glltlllll11l.r, Proo'..s1As1 ot thoo 45tb
~ _ $01>001. Pur4I1e l!Ill......ll"!I.!J<UD.l.... SoIri.. 110. 100.
Vol. 410, 110. :to lIP. 113-1)0, KIr<:h 19«' (Cl't1l lapn....lnS Iloo~
pr1at 10. 165).
S42I' "1I:vdraUllc. ot 1l1..... I'low l!Il4er Arch Er1.deII. A Proll:"" i,port,"
'or II. J. o..n. A. Sookr, S. f. Itu.oa1n <WI J. W. Dd1toW'.P~
1ap ot """ 4Stl> indu&l _ Sthool, _ lkl1.....'ltT, -.01=
Som. 110. 100, Vol• .1.4, 110• .2, pp. J.OCl..lU. Karel> 1960 (Cl'11.l
~ Ropr1nt 110. 166).
~ "!...t~ OpoQ...(.iracMd B1tla1bQIU I!1rtlll'fla ill t."" H_ SUl>U-t.r.'
~ R. A. IWln.orJ on<! 11'. H. llc>oot •• l'I'o.nd1:lp or U.. oUtll I.nnu.ol
ao.4 S.Iloo1. Plu'<Na lIn1",u.1t.J'. llXt.<Ill./I1<11l Son... 110. 100. Vol. M.
110. 2. !'P. 84-99, ilar<lh 1960 (C1v1J. Ing1nHr1>Ie JI,opl"1o1. 110. 167).
S4IoP .An~b or Il10l Aod<knt. bt....• ~ H. H. 8~~r """ H. L.
~~. """•....s1Il«. or 1."" 45th Anm>&l. /load Sollool. Purdua ~...r-
ait". Extlllla10ll Sori~a lio. lOll, Vol. 104. JIQ. ~. pp. 69-.8). Ka!'ch
1960 (u.o 'tr\t.ruo Wo1.7 JI,o..,aroh RIt?1.... VoJ.. 3. No. 4. Ilooo.
19S'J) (Ci\oU ltft&1Mar1ng Repr1llt 110. 166).
SIo5J' "!r1u:1al. orut:Lns or B1tl&l1no1.>. ~a.' b7 .... H. Con. and
J. H. SohMlb. Spoo1<l1 'l"e.III>1.L1. PubU••1.1oI:l. No. 2~~ .......r1.....
Sooiet7 or Tut:Lns Jll,wr1W. !'P. 51..03. 19S'J (C11'U !ftI1Mor1:l&
bl"'iIlt 110. 112).
$461' on. Jlheolop.1J. Ch....""t..rllUos or a 3and-upllalt 1lUt.1II'fI,' by
1.. Z. Vood Ind II. H. Oe.t•• __~a or tlla 1.1.00141.10<1 al
.upllalt h't'1ns ""ch:wl.,t1at•• '1ol. 28, pp. 211-229. 1960 (C11'U
J:n«1tlNr1.I>lI JI,oprlJlt 110. 113).
S41P "1 L&bcre1....,. 1Jmo.Ugo.U"" 01 P.vnont llUpper1ooo.... tr J. 11'.
SbJ,pe ond w. Il. eo-t•• Bull.till 219 ll4I'.wq R...aroh 8<>u<1,tI~. D. C•• pp. %-7), 1960 lC1v1J. ErI&lJ1nr1lla: JI,opdnt.
II•• 174).
S4SP "l'.ech4ll1ca 01 Corltlnuoo.:ll:7-BeillloZ"<*l Con.....t.. P"","4I1t3." b7
II. If. KUler. Jr. ond H. J. QutMU"I". Bull.till ~)ll. ~
1l<tM&1"Ch !l<IU'd, V..~, D. C., pp. 94-J.040196O (C1v1J.
IntinNr1nll Rapr1nt !Io. 175).
51091' ·Pb<>t.o_trlo lIce..........to 01 P1no.l 1"'1 QuanUU.. ill II1pq
Conat.ruot1oll,· A t.1le.1. IIlbB1tt.<ld to 1.ho l""ul1.7 or I'IIrduI 001.......
n1.7 by IIll'Nll R. JoM4on ill po.rtU1 fult11.llloent 01 tho ,..q1>1n_
-.t.. tor 1."" MV'M 01 M&5Uor or SCi....,. l.o Ci'f1J. Engl.oMnn"
J........,. 1960.
~SOP "!l» &U.ot. or llIlIloi1.7 oa tM a.pe..W<!-to.d st"""'gtll "",,portt..
or 8it-.... Coio.....U.· .. Thoall .ula1ttod to the IlICu1ty ot
i'Ur<\Ila ~...rnty ...,. Jolla H. DenD1. 1n pa.rl.1IJ. tultlllMnt or t.ho
~. ror tile de_ 01 Il&IIUr 01 So1.,.;. ill Ci\oU &lg1Mar-
:Ins. Jarrua.rr 1960.
~5U' 'A L&b<>....wl'7 XbVUUpU"" 01 til. Phen.._ ot Pri.U.., ...
Appl1...s W rtD&-'I'ut......d B:1tllliaoua P.vtna: _a,' A tho.b~
1I1t.l.fld to t.ho racult07 01~ OO......1t07 by J_ I. 5tephooa
1D. po.:1.1al tIllt1:u-.t 01 tho ...~t. lor I.ho M8J'H or





































































































































































































































































































































































































































































































































































"ttf*n or 1&\<1 of str&1A oa t_ lIt.......{UI ot e-w4 So11,"
Dllon~ tad t. J. fodor, ~, 24'. IIl.&l-lJ a.M&:'<I1l.
...... 1960.
'SoU _ SClU .l,y:NptoI _ ....It..t~ •• 5. J. 1_. '_:-5 ~
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